. TGA thermograms of the scaffolds and additives. The comparative thermogravimetric curves of scaffolds were distinguished between 25 and 800 C. Mg(OH) 2 and ECM containing scaffolds remained some char contents at 600 C, whereas PLGA scaffold was almost decomposed at 300 C, resulting in a single degradation pattern. The weight loss of PLGA/Mg(OH) 2 occurred in tow steps at 300 and 420 C, reflecting decompositions of PLGA and the hydroxyl group of Mg(OH) 2 , respectively. Similarly, the thermal degradation of PLGA/Mg(OH) 2 /ECM took place in two steps. The PLGA/ECM and PLGA/Mg(OH) 2 /ECM scaffolds exhibited a slight increase in the initial decomposition temperature and melting temperature, compared with the scaffolds without ECM. When combined with Mg(OH) 2 and ECM in the scaffolds, the thermal stability slightly increased, as indicated by the shift of both degradation steps towards the high-temperature side. Values are expressed as mean ± SD (n=6). *p < 0.05 and **p < 0.001. The PLGA scaffold showed the lowest cell proliferation as compared to other groups for 5 days, probably because the acidic degradation byproducts released from PLGA depressed cell viability and exerted opposite effect on cell proliferation. On the contrary, the cell numbers in Mg(OH) 2 and ECM containing scaffolds gradually rose, and particularly the cell proliferation rate of PLGA/Mg(OH) 2 /ECM scaffold was over twice as high as that of PLGA control. The results revealed that the response of cells was more positive in the PLGA/ECM versus PLGA/Mg(OH) 2 scaffold. The surface characteristic of scaffolds is highly important in tissue engineering because of the biologically attractive features of the substrate, onto which cells interact and attach, considerably affects cell growth and behaviors as well as physicomechanical properties. A strong and stable adhesion between cells and substrate and a number of adhered-cells led to a burst of cell proliferation. Many researchers have tried to functionalize biomaterials in the cell-culture system via surface modification such as coatings with ECM components to be bioactive and biomimetic. Addition of either hyaluronic acid or collagen to the outer surface of polyethylene terephthalate caused greater attachment of rat bone marrow cells to the surface and deposition of an HA layer on the surface. 6, 7 Van der Smissen A et al. has reported that PLGA scaffolds coated with artificial ECM, consisting of collagen and glycosaminoglycan derivatives, were increased cell density and collagen synthesis. 8 In particular, the modified scaffold with a glycosaminoglycan, which interacts with cell-derived growth factors, can accelerate cell proliferation, enhance cellular ingrowth from host tissues, and induce cell migration and differentiation. The scaffolds incorporating the glycosaminoglycan heparan sulfate stimulated proliferation of human mesenchymal stem cells (MSC) by regulating many growth factors and promoting mitogens and adhesive factors. 9 In the PLGA/ECM scaffold, the acellular ECM consisting collagen type I, collagen type IV, fibronectin, and laminin, 1 which are the main proteins of glomerulus basement membrane, would be partially exposed to the surface of pores and encourage initial cell adhesion. While the PLGA gradually degraded with time, the ECM bulk-mixed scaffold indefatigably supplied cytocompatible surfaces contacting cells and aroused cell proliferation. Furthermore, it seemed that the growth factors remaining in acellular ECM, including vascular endothelial growth factor (VEGF), insulin-like growth factor (IGF), epidermal growth factor (EGF), and hepatocyte growth factor (HGF), 10 promoted cell migration with sustained release from scaffold as well as cell proliferation. Mg(OH) 2 neutralized acidic degradation byproducts of PLGA and brought PLGA/Mg(OH) 2 scaffold to be more non-toxic than PLGA scaffold, whereas bioactive PLGA/ECM scaffold offered a cytocompatible culture substrate with regard to efficient cell attachment and enhanced cell proliferation despite negative influence of the degradation byproducts on cell viability. Therefore, PLGA scaffold only incorporated with acellular ECM were more cyto-favorable than PLGA/Mg(OH) 2 scaffold, and thus PLGA/ECM/Mg(OH) 2 scaffold became a pluripotent and biomimetic material by a synergy between neutralizing effect and bioactivity. Figure S6 . Measurement of the number of glomeruli in regenerated renal tissues. Renal function of the regenerated kidney was evaluated after transplantation of scaffolds by indigo carmine injection at 8 weeks (×100 magnification, black arrows = glomerulus).
Figure S7.
Real-time PCR analysis of expression of mesenchymal and renal-related markers in scaffolds at 3 days and 1, 4, and 8 weeks; Native (black), PLGA (yellow), PLGA/Mg(OH) 2 (green), PLGA/ECM (blue), and PLGA/ECM/Mg(OH) 2 (red). Gene expression analysis of the mesenchymal marker (Wnt4), the renal marker (Pax2), the initiation of nephrogenesis marker (Wt1), the glomerular endothelial marker (vWF), the renal epithelial marker (Emx2 and Krt10), the epithelial and collecting duct marker (Cadherin), and the cortex marker (Laminin) were performed. Values are expressed as mean ± SD (n=6). *p < 0.05 and **p < 0.005. The number of mesenchymal stem cells and the expression of differentiation-related marker increased till 7 days, and then subsequently decreased. The Mg(OH) 2 and ECM incorporated PLGA scaffolds indicated a relatively early and high expression of mesenchymal stem cells and renal differentiation markers, compared with PLGA scaffold. After transplanting the scaffolds into the injured kidney surrounded and circulating stem cells were recruited and found within the scaffolds as a similar result to cell migration in vitro on day 3. Differentiation of these stem cells into early renal lineage cells was observed at a week. The differentiated cells formed glomerular-like structures with mature renal cells (4 weeks) and entered a stable phase of growth following regeneration of renal tissues composed of glomeruli and tubules with substantial basement membrane (8 weeks). Therefore, Wnt4 (a kidney MSC-like cell marker) and Pax2, Wt1, vWF, Emx2, and Krt10 (early renal lineage-specific markers) are relatively high expressed at 7 days and those early markers gradually decreased at a late period. Pax2 in the mesenchyme of the early kidney activates Wnt4 expression in MSC condensates, 11 which plays a key role in the mesenchymal to epithelial transition and the morphogenesis required for tubule formation during kidney development. 12 Wt1 expressed in nephron formation, and podocyte differentiation stimulates angiogenesis and nephrogenesis of the early kidney by inducing growth factors such as VEGF in metanephric mesenchyme. [13] [14] [15] Moreover, it is known that vWF, Emx2, Krt10, and cadherin are critical for the formation and maintenance of epithelial tissues in glomeruli and tubules. Laminin, which is found in proximal tubular basement membranes in the cortex and loops of Henle basement membranes in the medulla, were expressed at all stages of kidney development. 16 The levels of gene expression associated with renal tissue regeneration were lowest in PLGA only and gradually increased with Mg(OH) 2 and ECM containing scaffolds, according to the histological results. In comparison with the 4 weeks results in which renal tissues were morphologically reconstructed, the expression levels of PLGA/ECM/Mg(OH) 2 were higher over 10 times than that of PLGA for Pax2, Wt1, Emx2 and Ksp-cadherin, and also its Wnt4 and vWF, laminin and krt10 were expressed 5 and 3 times more than that of PLGA, respectively. Especially, these Pax2, Emx2, and Kspcadherin were expressed 2 to 3 times more than those of PLGA/Mg(OH) 2 and PLGA/ECM, respectively. PLGA scaffolds containing Mg(OH) 2 or ECM components showed higher expression levels of renal-related genes than PLGA during the implantation period, and the values of PLGA/ECM/Mg(OH) 2 scaffolds were significantly higher than those of all scaffolds. It was demonstrated that the kidney tissue regeneration ability of PLGA scaffolds with both components was superior to other scaffolds which barely neutralized acidic byproducts of polyesters and somewhat improved the biocompatibility using only biomolecules, allowing the concomitant expression of genes. 
